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3-Dimensional Modeling and Sensitivity Analysis for
Vibration Reduction of the Spin-Coater System

Ho Chol Chae*, In Cheol Ryu* and Chang Soo Han™*

ABSTRACT

In this paper, the dynamic system modeling and the state sensitivity analysis of the spin-coater system are proposed
for the reduction of the vibration. In the respect of modeling, the spin-coater system is considered to be composed of
servomotor, spindle, supporting base and so on. Each component of model is combined and derived to 3 dimensional
equations. The combined model is verified by experimental values of actual system in the frequency domain.

By direct differentiation of the constraint equations with respect to kinematic design variables, such as eccentricity
of spindle, moment of inertia, rotational stiffness and damping of supported base, sensitivity equations are derived to the
verified state equations. Sensitivity of design variables could be useed for vibration reduction and natural frequency shift
in the frequency domain. Finally, dominant design variables are selected from the sensitivity analysis.
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71549 J.., J. = moment of inertia of spindle
K ;, K ; = rotational stiffness of frame
x, y = displacement of spindle C,, C, = rotational damping of frame
m = mass of spindle F, . F, = stiffness force between spindle and frame
k = stiffness of bearing F,_, F, = damping force between spindle and frame
¢ = damping of bearing l,, |, = distance to bearing from mass center of
& = eccentricity of spindle spindle
6, . 8, = rotation angle of frame l,, I, = distance to bearing from rotation center of
8., 6., 6. = rotation angle of spindle frame
J,J, = mbment of inertia of frame
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